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Introduction
Since the papers of Werdnig ( 1891) and Hoffmann (1893) with the first descriptions of hereditary spinal muscular atrophy (SMA), this field has become increasingly complex with numerous reports on a variety of clinical pictures. Marsden (1975) and more recently Pearn (1980) has suggested classifications on the basis of the clinical and genetic findings. Pearn and Hudgson (1978) both peroneal and right median nerves were normal. The latency and amplitude of evoked sensory potentials in sural and median nerves were normal. The left gastrocnemius muscle was biopsied. Light microscopy showed relatively normal fascicles with discrete groups of angulated atrophic fibres and some degree of excessive variation in the size of muscle fibres with evidence of hypertrophy in some of them. Type I and type II fibres were present in approximately equal number, and both types of fibres were involved in the atrophic process. Of the normal sized fibres, 40-60%o contained subsarcolemmal deposits of red-staining granular material, which showed intense SDH* and DPNH-TR** oxidative reactions (Fig. 2) . In the ultrastructural study, the majority of the muscle fibres were normal in size with diameters ranging from 30 to 50 /im. There were few small clusters of angulated atrophic fibres with diameters of less than 20 ,im. Subsarcolemmal aggregates of elongated and bizarre mitochondria were seen in the normal-sized fibres. The atrophic fibres showed altered distribution of the myofibrils, some of which were cut longitudinally and others transversally, with shortened and thickened Z-lines forming rod-like electrodense areas.
Discussion
Several types ofjuvenile proximal SMA have been described, including: the common autosomal recessive Wohlfart-Kugelberg-Welander type (Wohlfart, Fex and Eliasson, 1955; Kugelberg and Welander, 1956) ; the autosomal recessive type described in an inbred community in the Ryukyuan islands of southern Japan, that includes pes cavus and scoliosis (Kondo, Tsubaki and Sakamoto, 1970) ; an autosomal recessive type associated with microcephaly and mental subnormality described in 3 brothers (Spiro, Fogelson and Goldberg, 1967) ; an autosomal dominant type (Kugelberg and Welander, 1956) ; an Xlinked recessive type associated with exaggerated deep reflexes and extensor plantar responses reported in 3 brothers (Nishigaki, Ando and Takeda, 1966) ; and another X-linked recessive variety with hypertrophy of calves recently described by Pearn and Hudgson (1978) .
The patient reported presents a slowly progressive disease with onset at 11 years old, characterized essentially by hypertrophied calf-muscles, generalized symmetrical muscle atrophy most marked proximally, fasciculation in the quadriceps muscles, and 
